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~ DBEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF: JAN 2 6 1979
NEDED

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

I am forwarding to you a copy of the Gove Dike Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment 1s Included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally Iimportant part of this program.

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire. In addition, a
copy of the report has also been furnished the owner, New Hampshire
Water Resources Board, 37 Pleasant Street, Concord, New Hampshire
03301.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. 1In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this program.

Sincerely yours,

Incl
As stated

Cblonel, Corps of Engineers
Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: NH00135

Name of Dam: Gove Dike

Town: ‘Nottingham

County and State: Rockingham County, New Hampshire -
Stream: Tributary of Pawtuckaway River

Date of Inspection: 30 May 1978

BRIEF ASSESSMENT

Gove Dike is about 9 feet high, 20 feet wide at the crest,
and 270 feet long {(as measured in the field). It is a
136~year old earthen empbankment contained between a nearly
vertical wall of rounded boulders upstream and a vertical
dry mascnry (stone) wall downstream. An unpaved road
occupies the crest of the dike. This dike and Dolloff and
Drown's Dams form the impoundment system of Pawtuckaway
Pond. "The pond is used now for recreational purposes. It
is 3 miles long, has a surface of about 900 acres, and
maximum storage is 11,700 acre-feet.

The dike is in fair condition. Major concerns with regard
to its long-term integrity are: the overtopping potential
caused by the inadegquate spillway discharge capacity at
Dolloff and Drown's Dams, seepage at the downstream toe
{less than 0.01 cfs), and a 6-inch bulge in the downstream
vertical dry masonry wall.

The dike has no outlets, The test flood would cvertop the
dike at its lowest point by 2.9 feet. :

The owner, New Hampshire Water Resources Board (NHWRB),
should within two years implement the results, after evalua-
tion of the following: assess further all factors relating
to overtopping and to the inadequacy of the spillways of the
system and design remedial measures for the seepages at the
downstream toe of the dike and the bulge in the downstream
vertical dry masonry wall. Within one year, NHWRB should
implement the following operation and maintenance measures:
monitor seepage weekly, clear brush on the access rocad and
downstream of the dike, and establish a surveillance and
warning program to be exercised during floods.

4%é;rrén A. ‘Guinan
Project Manager
N.H. P.E. No. 2339



This Phase I Inspection Report on Gove Dike

hag been reyiewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection

of Dams, and with good engineering judgment and practice, and 1is
hereby submitted for approvai

YA o 4

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials Branch
Eng?neering Division

M%MMK

FRED J. S, Jr., Member
Chief, De¥ign Branch
Engineering D1V1s10n

SAUL CODPER, e
Chief, Water Control Branch
Eng1neer1ng Division

APPROVAL RECOMMENDED:

B;Z/ffm/
’JOE B FRYAR
Chief, Engineering Division




PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314, The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human 1ife or property. The
assessment of the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase 1 investigation; however, the investigation 1s intended to
identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe
conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spiliway Test flood is based on the estimated "Probable Maximum
Fiood" for the region (greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spiliway will not pass the test flood shouid
not be interpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spiliway capacity and
serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general
conditicn and the downstream damage potential. : L=
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Figure 1 - Overview of upstream face of Gove
Dike.

iii




a - PR . L £ TNt AL e . ik LA . TN
\-f"‘\_/ “0"05070 a. :;:, .'..-., \\\,% 18) lll 'P‘rmfulo: tor the np::vtinq. of wectlons of the copyrighted  Stats of Malne map |~
73 :
¢ 2

. o S et hos been obtalned In  writing from the Malng Deportment of Transpoctation.
ke ShorePark @ oA e ™ !
i by A : o

toar - . s 4 Wak ie.'ﬁf“» qEEaRt 1 L(Jk(i b E.
U VA \ Broakfiold}g é bormai] L ’A( ‘ 3\ @ Matgrboro
~ < cton| | i .
\ v b VS i9) Acton; X Shapleigh N

U "Wéﬁ.{! Alton

iTA o N2 Q) e 1\ Gos)_ /= & %
) ) ,,, \:_“_wa fa i !\ o vy « N S. \ o ‘\Y '.i
o e .\_’ A ‘ / e / 5 Acton Ny Emery } \ DOC
’nd:w ﬂ% ) S i« / Milon . PMI"S L N
D i NG, {22 .\'( red &

Riclley Hill 760\
Springvale:

carrive B
: Northoast
Pond§ i)

' J
,::\ | Days Mi
) X
yiford

.Pr'h' 7

Gilmanton
ironworks

gund S

[ B .
- PP N O
sro UL ‘gNort'h- "Ti'l Y 4h }. s
anton~.. - - B_arnstaad\ T~ Y o 7
S N / ~ “\‘ﬁ . r~

4 Barnstead Al / N \-\ b K . N

b o M /7 d & PR ; S ta 3
 Sounn A SLRNOY O ;,’,-;3"3‘3{',\“ (Y] W,
N\ Bamnstead - N\ & M , e = g

) Strattord™C - 29 N\ A3 ste y

Corrier

Stratford Iy

omer woffh‘_, -4 Agamenticus

Deertisld,Parade

Qarﬁeﬂd anlery

. ~ Leavitts
1 NJ Hil
-]
oK
TE
A g .
r#er 3 3 [ /'_-"_‘_".ﬁ.\_-‘,’ff-’.v 5
4 . R . * Bayside - & gy
ot &a",?;f, P 2 s .j/.r-‘ Y5 ar}enf‘?-.d Foyost "-m " ODIGANE PO,
# ‘Raymon X Wost Eophail Ping . ¥ ¥ e Cornetfey ); STATE PARK
i iy ) oTe]] TN 9 8 b
L e Nl e\ S .3-"32"'6"’ angs Lo O¥E B o) 4 2u17s savos
rin permission of the O f R d Ecanem) " ” i
eelop At enord M H O3 30K ond he COPYFIGhE Swerd ThE Anderson-Nichois 8 Ca, inc, U.S.ARMY ENGINEER DIV, NEW ENGLAND
totional Survey, Chesler, VT B-I1T7-76. i CORPS OF ENGINEERS
CONCORD . NEW HAMPSHIRE WALTHAM, MASS,

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

GOVE DIKE
LOCATION MAP

SCALE IN MILES
3 o

e =

—n

MAP BASED A - .
AT E O MANE DFFIGIAL LI e PAWTUCKAWAY POND NEW HAMPSHIRE

SCALE: ["=5Mi °
DATE: JULY [978

iv



NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
GOVE DIKE

SECTION I
PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a National Program of Dam Inspection
- throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England
Region. Anderscn-Nichols & Company, Inc. has been retained
~ by the New England Division to inspect and report on selected
dams in the State of New Hampshire. Authorization and notice
to proceed were issued to Anderson-Nichols & Company, Inc.
under a letter of May 3, 1978 from Ralph T. Garver, Colonel,

- Corps of Engineers. Contract No. DACW33-78-C-0329 has been
assigned by the Corps of Engineers for this work.

b. Purpose.

(1) To perform technical inspection and evaluaticon of
non-Federal dams to identify conditions which threaten the
public safety and thus permit correction in a timely manner
by non-Federal interests.

(2) To encourage and prepare the states to initiate
quickly effective dam safety programs for non-Federal dams.

(3) To update, verify and complete the National
Inventory of Dams.

1.2 Description of Project

a. Location. Gove Dike is located in the Town of
Nottingham, New Hampshire. Gove Dike, together with Dolloff
and Drown's Dams, form the structural barrier system that
impounds Pawtuckaway Pond. Gove Dike dams an unnamed tribu-
tary of the Pawtuckaway River approximately 0.7 mile upstream
of their confluence. The Pawtuckaway then flows for about
2.5 miles to its confluence with the Lamprey River, a major
tributary in the Piscatagqua River Basin. The dike is shown
on U.S.G.S. Quadrangle, Mt. Pawtuckaway, New Hampshire, with
coordinates approximately at N 43° 04 54", W 71° 07' 59",
Rockingham County, New Hampshire (see location map page iv).



b. Description of Dike and Appurtenances. Gove Dike

is a low earthen embankment with the upstream side partially
faced with a nearly vertical wall of rounded boulders. The
downstream face consists of a dry masonry wall. The dike,

as measured in the field, is about 20 feet wide at the crest,
270 feet in length, and 9 feet in height above the downstream
toe. However, past inspection reports and other records

(see Appendix B) reflect that the dike is 350 feet in length,
while the maximum structural height is 11 feet as given in
the Corps of Engineers' Inventory of March 1974. An unpaved
roadway runs along the crest of the dike (see sketches in
Appendix B). It is evident that fill has been placed sometime
prior to 1978 to accommodate another road near the right
(westerly) end of the dike.

c. 8ize Classification. Intermediate (Hydraulic
height - 8 feet, Storage - 11,700 acre—feet) based on storage
( = 1000 to < 50,000 acre- feet) as given in OCE Recommended
Guidelines for Safety Inspection of Dams.

d. Hazard Classification. Significant hazard. A
major breach in the dike would probably result in the loss
of less than 10 lives and appreciable property damage.

e. Ownershig The present dike, along with Dolloff
and Drown's Dams, are reported to have been built sometime
between the years 1839 and 1842 by the Newmarket Manufacturing
Company for the purpose of impcunding Pawtuckaway Pond for.
use in their milling operations. Ownership passed on to the
Lamprey River Improvement Company, a subsidiary of New
Hampshire Gas and Electric Company, sometime prior to 1917.
The New Hampshire Water Resources Board (NHWRB) purchased the
three structures for one dollar in 1955 from the New Hampshire
Gas and Electric Company.

f. Operator. Mr. Vernon K. Knowlton, Chief Engineer,
New Hampshire Water Resources Board, 37 Pleasant Street,
Concord, New Hampshire 03301 is responsible for the operation
of the dams on Pawtuckaway Pond. Phone (603) 271-3406.

g. Purpose of Dike. The dike and dams impounding
Pawtuckaway Pond were originally constructed to provide
greater industrial storage for the Newmarket Manufacturing
Company located in Newmarket, New Hampshire. Later, under
the ownership of the Lamprey River Improvement Company,
Pawtuckaway Pond was utilized primarily as upstream storage
for generation of hydroelectricity for the region, with some
recreational usage. Pawtuckaway Pond is presently being
used for recreational purposes only.




h. Design and Construction History. Little informa-
tion was found concerning the original design and construc-
tion of the dike. It is believed that the structure is
basically an earth-fill dike faced with vertical dry
masonry walls. A 1918 report recommended that an overflow
area be created by lowering the crest 2.5 feet over a dis-
tance of 125 feet at the western end of the dike. A letter
dated 1919 from the owner to the state regulatory agency
indicates that this construction was started. Visual
inspection found no evidence of an overflow area. Presently,
the dike also serves as an unpaved vear-round road.

i. Normal Operational Procedures. Not applicable;
Gove Dike has no outlet facilities. No written maintenance
procedures were found.

1.3 Pertinent Data

a. Drainage Area. The drainage area consists of 20.66
square miles (13,225 acres) of predominantly wooded terrain.

b. Discharge at Damsite (Dike)

(1) Outlet works {conduits) - none

(2) Maximum known discharge at damsite (dike) is
unknown.

(3} Ungated spillway capacity at maximum pool elevation -
not applicable.

(4) Gated spillway capacity at pool elevation - not
applicable.

{53) Gated spillway capacity at maximum pool elevation -
not applicable.

(6) Total spillway capacity at maximum pool elevation -
not applicable.

¢. Elevation (ft. above MSL) based on elevation of
250 shown on U.S.G.S. Quadrangle sheet and assumed to be
spillway elevation at Dolloff Dam, Pawtuckaway Pond. (See
Dolloff Dam Inspection Report.)

(1) Top of dike - 253.6

(2) Maximum pool - design surcharge - unknown

(3) Full flood control pool - not applicable



(4) Recreation pool - 250
(5) Spillway crest - not applicable
(6) Upstream portal invert diversion tunnel - none

(7). Streambed at centerline of dike - 244.4 (downstream
toe measured at time of inspection)

(8) Maximum tailwater - unknown

d. Reservoir (miles)

(1) Length of maximum pool - 3.0

(2) Length of recreation pool ~ 3.0

(3) Length of flood control pool - not applicable

e. Storage (acre-feet)

(1) Recreation pool - 11,500

(2) Flood control pool - not applicable

(3) Design surcharge - unknown

(4} Top of dike - 11,700 (storage based én Dolloff Dam)

f. Reservoir Surface (acres)

(1) Top of dike - 1015

(2) Maximum pool - 975 (based'on Dolloff Dam).

(3) Flood contrdl pool - nbt applicable

(4) Recreation pool - 903

{5) Spillway crest - not applicable

g. Dike

(1) Type - earthen embankmént with its upstream face
partially covered with round boulders,; and a dry masonry

downstream face; both faces being nearly vertical.

(2) Length - 270' (measured)
- 350" (from past inspection records)



(3) Height - 11' (structural height)
(4) Top width - approximately 20'
(5) Side slopes - nearly vertical
(6) Zoning - unknown

{7) Impervious Core - unknown

(8) Cutoff - ﬁnknown

(9) Grout curtain - unknown

h. Diversion and Regulating Tunnel - not applicable

i. Spillway - none



SECTION 2
ENGINEERING DATA

2.1 Qgsign

No original design data were disclosed for Gove Dike.

2.2 Construction

A report prepared by Hi F. Dunham for the Lamprey River
Improvement Company, dated December 5, 1918 was the earliest
investigation found. Dunham's report contains a sketch of

a cross section copied from a report by W. M. Oliver, C. E.
to Newmarket Manufacturing Co., dated 1889. (See Appendix
B.)

2.3 Operation

No engineering operational data were disclosed.

2.4 Evaluation

a. Availability. Very little engineering data were
disclosed for Gove Dike. A search of the files of the
NHWRB revealed only a limited amount of recorded information.

- b. Adequacy. Because of the limited amount of
detailed data available, the final assessments and recommen-
dations of this investigation are based on visual inspection
and hydrologic and hydraulic calculations.

¢. validity. The visual inspection is generally
" consistent with the 1889 sketch for the exposed portions
of the dike. -



SECTION 3
VISUAL INSPECTION

3.1 PFindings

a. General. The dike is a low embankment on
Pawtuckaway Pond and has no spillway or outlet structures.
Drown's Dam and Dolloff Dam are the controlling structures
for this pond. Numerous cottages and summer homes are
sited around the southeastern portion of the reservoir.

b. Dike. The dike consists of an earth embankment
approximately 270 feet long, 9 feet high, and 20 feet wide
at the crest. (See Appendix C - Figures 2 and 3.) The
upstream side is partially faced with a nearly vertical
wall of rounded boulders and the downstream face consists
of a vertical dry masonry wall. Boulders comprising both
walls range ih size from 1 to 3 feet. The crest of the
dike was approximately 3.5 feet above the pond level at
the time of the inspection. The measured water depth on
the upstream side varies up to 5 feet deep. The crest of
" the dike is an unpaved road, maintained year round (See
Appendix C - Figure 4.)

Approximately 100 feet from the left abutment, a bulge was
observed in the downstream dry masonry wall. The wall is
bulged approximately 6 inches at a height of 4 to 5 feet
above the ground level.

Numercus large boulders (4 to 5 feet in size) have apparently
been dumped immediately downstream of the dike, near both
ends. Two l2-inch trees have recently been cut at the

west end of the dike near the downstream toe.

Two seepages were ohserved. One is estimated at .02 cfs
{10 gpm) about 15 feet downstream of the wall near the
center of the valley. The second, near the right abutment,
has a barely visible flow. Discharge water from both
seepages is clear. Standing water is visible approximately
20 feet downstream of the downstream face near the right
abutment. Some £fill has apparently been placed against

the downstream face at the right abutment and filled to
approximately the height of the rcadway.

¢. Appurtenant Structures. Not applicable

d. Reservoir Area. The reservoir slopes along the
shoreline are gentle and generally covered with trees and
brush. Cottages are scattered around the perimeter. Some




of these cottages may be susceptable to flooding. No
evidence of any buildup cof sedimentation is visible.
(See Appendix C - Figure 5.)

e. Downstream Channel. Because the structure has
no outlet, no defined downstream channel exists.  The
valley downstream of the dike is wooded, and drains into
an unnamed tributary to the Pawtuckaway River. The valley
has been cleared of trees for a distance of about 20 feet
immediately downstream of the dike. (See Appendix C -
Figure 6.) '

3.2 Evaluation

The observed condition of the dike is fair. The potential
problems observed during the visual inspection are listed

as follows:
(a) Two seepages at ﬁhe downstream toe of the dike.
(b) Bulge in the downstream dry masonry wall.
(c) Brush and trees on both faces.

(d) Crest of dike, being an unpaved road, could be
subject tc erosion.



SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

The NHWRB has operated Pawtuckaway Pond since 1955. Gove
Dike has no outlet facilities. The level of the impound-
ment is controlled by discharge through Dolloff and Drown's
"Dams. The water level during the recreational season is
maintained reasonably constant (250 feet MSL). In the fall,
the level is drawn down, allowing abutters to make improve-
ments to their shoreline and providing some storage for
spring runoff,

4.2 Maintenance of Dike

The NHWRB is responsible for the maintenance of Gove Dike.

4.3 Maintenance of Operating Facilities
Gove Dike has no outlet facilities.

4.4 Description of Any Warning System in Effect

No written warning system was disclosed for Gove Dike.

4,5 Evaluation

The operation and maintenance procedures for Gove Dike,
consisting of a weekly program of inspection, should insure
that all problems encocuntered can be remedied within a
reascnable period of time. The NHWRB should also establish
a warning system to follow in event of any emergencies.



SECTION 5
HYDROLOGY AND HYDRAULIC ANALYSIS

- 5.1 Ewaluation of Features

a. Design Data. No original hydrologic and hydraulic
design data (1839-1842) were found for the structures
impounding Pawtuckaway Pond. Hydrologic and hydraulic
information, however, dating from the ownership by the
Lamprey River Improvement Company of the dikes and dams
to the present ownership by the New Hampshire Water
Resources Board were found and assessed to determine their
acceptability in evaluating the overtopping potential of
Gove Dike.

Gove Dike 'is classified as being intermediate in size
having a maximum storage of 11,700 acre-feet,.

To determine the hazard classification for Gove Dike, the
impact of failure of the dike at maximum pool was assessed
using Guidance for Estimating Downstream Dam Failure Hydro-
graphs issued by the Corps of Engineers. The analysis
covered the reach extending from the dike to the village
of West Epping, a distance of about 3 miles. Failure of
Gove Dike at maximum pool would probably result in an
increase in stage of 6.6 feet at West Epping. An increase
in water depth of this magnitude would probably result in
the loss of less than 10 lives, sever State Route 156, and
damage some agricultural lands. .

As a result of the analysis described above, Gove Dike was
classified - Significant Hazard. Using OCE Recommended
Guidelines for Safety Inspection of Dams, the recommended
spillway test flood is the Probable Maximum Flood. The

test flood discharge for Pawtuckaway Pond, having a drainage
area of 20.66 square miles, was determined to be 11,200 cfs.

b. Experience Data. No information regarding past
overtopping of the structure was found.

¢. Visual Observations. No visual evidence was found
of damage to the structure caused by overtopping at the
time of the inspection. At least one house on the reser-
volir's east bank near the dike has its first floor at or
below the crest of the dike.
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d. Overtopping Potential.
with Dolloff and Drown's Dams, is unable to store to test

flood without overtopping. The water depth over the lowest

point of the crest of the dike was calculated to be 2.9
feet.

Gove Dike in conjunction

11



SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a, Visual Observations. Visual observations indicated
three potential structural problems: (1) seepage downstream
of the toe of the dike, (2) localized bulging of the nearly
vertical dry masonry wall which comprises the downstream
face of the dike, and (3) trees and brush growing on the
dike. (See Section 3.1 b.)

b. Design and Construction Data, No design and
construction data are available except the sketch contained
in a 1918 condition report that was copied from an 1889
document., Apparently the dike was built during the period
between 1839 and 1842 and has remained intact for at least

136 years. (See Appendix B.)

c. Operating Records. No operating records pertaining
to the structural stability were disclosed.

d. Post-Construction Changes. Some £ill has apparently
been placed against the downstream face at the right abutment
up to approximately the level of the crest roadway. Also,
numerous large boulders (4 to 5 feet in size) have apparently
been dumped immediately downstream of the downstream dry
masonry wall near both ends of the dike. Neither of these
changes would have any adverse impact on the structural
stability of the dike.

e. Seismic gtability. This dike is in Seismic Zone 2
and hence does not have to be evaluated for seismic stability
according to the OCE Recommended Guidelines.

12



SECTION 7
ASSESSMENT, RECOMMENDATIONS & REMEDIAIL MEASURES

7.1 Dam ASsessment

a., Condition. The visual inspection indicates that
Gove Dike is in fair condition. The major concerns affect-
ing the overall long-term integrity of the dike are as
follows:

(1) The overtopping potential.
(2) The seepage at the downstream toe.

(3) The bulge in the downstream vertical dry masonry
wall.

~(4) The brush and trees growing on either side of the
unpaved roadway.

(5) The possibility of erosion of the unpaved roadway
caused by surface runoff from the approach and egress roadways
at either end of the dike.

(6) The possibility of erosion of the unpaved roadway
if the dike is overtopped.

Because Gove Dike is an integral part of the Pawtuckaway Pond
impoundment system that includes Drown's and Dolloff Dams, its
relationship to the test flood required hydrologic and hydraulic
analyses of all three structures. Under conditions of the test
flood all structures are overtopped. The spillway capacity of
the combined system is considered inadeguate.

Assuming that Drown's and Dolloff Dams do not fail, Gove Dike
would be overtopped by 2.9 feet under conditions of the test
flood. This depth of overtopping takes into consideration
the fact that Gove Dike is about one foot higher than the
emergency spillway at Drown's Dam and the low ground adjacent
to the left abutment at Dollecff Dam. Gove Dike, however, has
stood the test of time - at least 136 years.

b. Adequacy of Information. The information available
is such that the assessment of the safety of the dike must
be based on the wvisual inspection.

c. Urgency. The recommendations enumerated in 7.2
below should be implemented by the owner, NHWRB, within two
years. The operation and maintenance measures enumerated in

13



7.3 b. below should be implemented by the owner within one
year.

d. Need for Additional Investigation. The information
available from the visual inspection indicates that the
problems are overtopping and seepage. These problems require
.the attention of a competent engineer to design or specify
remedial measures to rectify the problems. If left unattended,
the problems could lead to instability of the structure.

7.2 Recommendations

a. Facilities. The New Hampshire Water Resources
Board should accomplish the remedial measures resulting
from the following:

(1) Evaluate further the potential for overtopping
and the inadequacy of the spillways for the total impound-
ment system of Pawtuckaway Pond.

(2) Design or specify the remedial measures needed
to eliminate or control the seepage along the downstream toe.

(3) Design the correctional measures for the bulge in
the downstream dry-masonry wall. :

{4) Remove small trees and brush.

(5) Consider measures required to shape the shoulders
and pave the road to eliminate possible erosional problems.

7.3 Remedial Measures

a. . Alternatives, The NHWRB should consider as alter-
natives, pending implementation and results of the above
recommendations, (see also Dolloff Dam Report) the following:

(1) Purchase downstream land that would be adversely
impacted by failure of Gove Dike and restrict human occupancy.

(2) Enhance the stability of Gove Dike to permit over-
topping by the test flood without failure.

b. Operation and Maintenance Procedures.

(1) The seepage at the downstream toe should be
monitored on a weekly basis.

' (2) The tree and brush growth on the dike and downstream
for at least 20 feet should be remcved and kept free in the
future.

14



{(3) The NHWRB should develop a written operational
procedure to follow in the event cf flood flow conditions
of imminent dike failure that could include round-the-clock
surveillance and a warning system. The warning system
should be included also in the written procedures of
"Project Linkup", a disaster plan involving Civil Defense
(as coordinator), state agencies, and town officials.

“"Project Linkup", at this time, is in draft form awaiting
the Governor's approval.

15



APPENDIX A

CHECK LIST - VISUAL INSPECTION



VISUAL INSPECTION CHECKLIST
PARTY ORGANIZATION

PROJECT___Gove Dike, New Hampshire DATE_ May 30, 1978

TIME_2:00 P.M
WEATHER _gunny, hot
W.S. ELEV, 250 U.S._044DN.S.
PARTY: (ground surface below dike)
l, Warren Guinan 6. B
2.___Robert Langen 7.
3.'vStephén Gilman 8.
4. Ronald Hirschfeld 9.
5. 10.
PROJECT FEATURE INSPECTED BY REMARKS
1. Hydrauliecs/Hydrology R. Langen
2., Structural Stability S. Gilman
3. Soils and Geology . R. Hirschfeld
b, |
5.
6,
Te
8,
9.
10,
L .

AP TLANTY TT.




PERTODIC INSPECTION CHECK LIST

1978

PROJECT Gove Dike, New Hampshire DATE Mav 31,
PROJECT FEATURE Dike Embankment NAME
DISCIPLINE NAME

AREA EVALUATED CONDITION

Crest Elevation

Current ?oolrElevation

Meximum Impoundment to.Date
Surface Cracks

Pavement Conditiou

Movement or Settlement of Crest
Lateral Movement

Vert;cal Alignment

Horiéontal Alignment

Condition at Abutment and at Concrete
Structures

'Ihdications of Movement of Structural
Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes or
Abutments

Rock Slope Protection -~ Riprap
Failures

Unusual Movement or Cracking at or
near Toes

Unusual Embankment or Downstream
Seepage
Piping or Bolls

Foundation Drainage Features
To¢ Drains

anstrunentevion System

ﬁ53.6 ft. MSL
250.1 ft. MSL
Unknown

None

Not paved
None |

Minor bulging of dry masonry wall
on downstream side of dam _
Good

Good (See "Lateral Movement", above

Good
None

Some bulldozing on downstream side
of west abutment
None

None

None

Two small seepages near toe of dam,
one close to west abutment and one
near center of dam

None

None known

None known

None known
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PROJECT Gove Dike, New Hampshire DATE May 30, 1978

PROJECT FEATURE Reservoir NAME _R. Langen

Pawtuckaway Pond

AREA EVALUATED REMARKS

Stability of Shoreline | Good

Sedimentation Minor

Changes in Watershed Minor

Runoff Potential

Upstream Hazards Several homes along eastern shorg
Most are at least 6' above lake.

Downstream Hazards State Highway 156, nearest villag
is West Epping about 3 miles

Alert Facilities downstream.
None

Hydrometeorological Gages None

Operational & Maintenance None

Regulations
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INSPECTION REPORTS/SKETCHES
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PUBLIC SERVICE COMMISSION OF NEW HAMPSHIRE—DAM RECORD e e e
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PUBLIC SERVICE COMMISSION OF NEW HAMPSHIRE—DAM RECORD
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NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON DAMS'IN NEW '~ HAMPSH[REﬁ‘_"'U"ﬂ'K-’E' T
k) S :

- dTLL .
LOCATION élo\f e o\lf STATE NO. .. 33208l
Town . Feae. gy (No‘tfmq‘nm) County ) By fommd Lsan%vd)
Stream D et i x ( PG-!&{"_C«\_{.:NHGA@3 - '.__ N
Basin-Primary Isgnm et Secondary ... :"a Dire oA S ORI
Local Name s . ; - e
Coordinates—Lat, w.hdudoin T & _Long. URRPRRRH LSy L1 N 5. e —
GENERAL DATA o . - _
Drainage area: Controlled.... ..8q. ML Uncontrolled ... e 8. Mi: Total..o3a33.8q. Mi. ~
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DESCRIPTION = Jr.7ity Bouldews @HA = —o¥ Faulduiicn e tih o o
Waste Gates CGI‘Q.\M"q Bovidevs. -amd - eoatbh- 'C‘o«méq-hm gm‘t-k) e e
Type e : e AT b s s e bt e S
NUMBET oo oeeessreemmsersirosen § SIZE e T high x 'f vt ft wlda
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Hoist . s ot o e
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‘e ee... Number . : Materials—m. R e iR
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En;f;a;elflfleﬁt‘ s (e Mﬁe\) " ,. S . ‘ )
o Height——Max, N \_ft.' Mm. —: . .
Top—Width : Elev. £t, --
Slopes——Upstream on : Downstream- ... on . ..
Length-—Right of prllway st st 3 Left of Splllway - ) e et
Spillway nens s W e et C
Materials of Construction .
Length—Total ... ' ft.: Net £
Height of permanent section—Max. .o weefte s Min.- . ft -
Flashboards—Type senearese : Height Lt
Elevation—-Permanent Crest ST Gemicmeniveneet ' TOP of Flashboard ..o coooomos o o oo
Flood Capacity .. feiiveans - efs s R efs/sq. mi— - -——"
Abutments . - ) U, e e e e e e e
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Froeboard: Max. ft.: Min. .. min gt -
Headworks to Power Devel.—(See “Data on Power Development™) - o s
OWNER L. aTau “T .‘."_h‘,n_mﬁ‘ ,:_L T S L b R J'. i e e+ e
- REMARKS ~ V~nditisn fuir (C-ondmm Qom-\ e
RS B ,]‘:‘P.‘.' *4 ingrecrisan 7 T
Tabulation By e Date .an=i] LAE
NEB21234 .
B-6
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PATUCKAWAY AND MERIDUM PONDS

REPORT PROM H, F. DUNHAM
to
D. A, BELDEN, PRESIDENT

LAIPREY RIVER IMommrf CCLPANY

December 5, 1918
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-
H. F.OUNMAM
BIRCTR BUILLINE
14D ARDARBAY, NEW TORK

— 4

AT T A 3
APHONL, 3ICT COMTLANDY M. Copvaians Cngimithing Sociby
Mo ABLRICAR WATEN WORKE ALSECIATON

December 5, 1918,
Mr. D. 4. Belden, Procsident,
Lamprey River Improvement Compeny,
Haverhill, Kags.
Desr Sir:- -

Agreeadly to your request, i h&fe-made a study of
conditions pertsining to the two artificial reservolirs owned
by your compeny, known es Pawtuckeway Lake and Mendum Pond,
both of which are in the towns of Nottinghem and Barrington,
New Hempshire. I heve kept in view your desire to be informed
coancerning the type of construction and present condition of
the varioué dams, spillways snd controlling apreratus, and
prarticolarly as to any defects %hich éhould.he remedlied in the
intereast of public safety to life and property. ' -

l.  The reservoirs afe within the.&}ainage ares
tributary to the Iamprey River ééﬁ to fifféen miles westerly
from Newmarket, NW. H. The area tributary to eech reserébir is
not definitely known but has been estimated at about six square
miles for ths Mendum Reservoir and twenty squsre miles for the
Pawtuckaway. Nore exect determination would heve been made dbut
for the fect thét the U. 5. Geologieal Survey is now plotting
the notes of a gquadrengle covering the reservoirs and theif
dreinage dietriets. Both of the reservoirs are formed by dams

built et tke outlets of these small lekes and ﬁt oyerflow points
where the higher elevation of water would cause s discharge into

"a depreesion or revine at a distant point. There sre thres denms

at Pewtuckewsy as attached map shows, lkmown lécally as "Dollof



. ' " ap-

Dam"”, "Drown’'s Dam”, and the "Gove Dam" indiceted on the map
respectively as Déms Wo. 1, 2 and 3. At Mendum’s Pond there
igs but one dam, located at the main outlet and lying partly

in the town of Barrington end partly in the town of Nottingham,
hereinafter referred to as the"Mendum Dam“ - The dems were

designed and built very nearly as they are at the present time

in or between the years 1839 mnd 1842.
Type QfﬁDams. B . 3
2. In a comprehensive ¥ork on “Rese¥voiré Ebr Ifri-
getion Water Power and Water Supply B publisﬁed in 1900 ﬁr.
Jameés D. Schuyler, h. Am. Soc. C. E., devotes soma seventy~
five pages to rock—fill dams, His discuseion 1n part follows~

"Rock-fill dems may be said to have originated forty
or Tifty years mgo in the nmining districts of Celi- -
fornigceesss.in difficult and slmost inaccessible
locations.svvso.2nd were congidered to be of & tem-

.. porary neture......They began with timbter or log cribs
filled with loose stone. Their next stege wes an
embankment of loose stone, & portion of which was
1244 up &s a dry well with a facing of two or more
thicknesses of plenk to secure weter tightness. The
latter type hes proven so servicesble that it is still
regsriedas one of the most desirsble clssses of dam
that can be built where economy ie of prime importance."

" Then follows an outline description of six types of rock-
£311 dems--including these two. = - -

"2. Rock~fill dams with a central cores of steel plates
end without hané-laid facing wallse."

"4, Rock-fi1l deme with fscing of masonry built ver-
tically bscked with earth and covered on the IOWer gide
™ith blocke of stone 1laid in mortar."

liow all of these reservoir dems under consideration on the
Lamprey water shed are rock-fill dems and not only were they

built long before the mining days in California but they



N ' B

possess permanent features, in the broed puddled clay-and-.
gravel cores and heavy retaining walie, superior to any of
fhose dasecribed by Mre. Schuyler. More information about the
' design, the designer egnd the degree of originality in the
conetruction of these dams would be very interesting. It
is quite fossible that the "type" had its origin in these
structures. The dams have caused some anxietj at different
dates and changes have been recommended and some have been
mede at ﬁafea that show fhé existance of faulty work elsewhere .
rather than in the dems themselves. Soon after.the M111 river
disester in Messachusetts, in 1874, and agein after the Johna-
town flood in 1889, studies-werg made and the cofe vwalls in
some places reinforced. In the‘@riter'a opinion there has not
bteen a moment since the dams were:built that fhey were unsafe-- -
except from overtopping in.sbme déiuge too severe for t;é epill-
ways to accomodate. It is of eye witness record that the water
haes been within &n estimatedl"two feet" of the top of thg Mendum
‘dem and send bags have been used on the Pawtuckeway dem No 1 on
the water fece well to di%ert the flood to the spillway. This
should not have been necessary. '
Pawtuckewey -~ Dams No. 1, 2 and 3.
3. The dams lesk a 1little. It may be said that all
.cors wall dams do leak. Personal observations for more than-
two yeers, and ét many different stages of water in the Péwtuck-
avway reservolr heve been recorded, and the leaks in the matin
Dan {No. 1) meesured in a channel constructed faor that parpose.
The main end waste gates do not close perfectly, but well enough
for all reservoir purposes. Some water escapes at the gateg~--

™
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some through the dam itself--but all that comes through the core .
wall ia always perfectly c¢lear, and a- recent measurement,~
_Rovember 18,- when the gurface of the weter in the reservolr was
two gnd elzht tenths feet bHelow the spilllway,gives a good 1dea éf
present condiftions. The total volume discharzed was four and-
eight tenths sebonﬁ feet, of which it was estimated one half
leeked through the gates, or feached'the stream in the quarter
of a mile between the dem and the measuring channel. The leakage
is‘nearly the same iuw volume from esch helf of the dam as may he
ohgerved where 1t flows laterslly along the Suttressed lower
slopes of the dam té the main gateway, the sides of whiczh are
walled up verticallﬁ from the creek bed. The voiume discharged
is not iarge considering the extent of the core wall and the
pressure to which it is subjected. A recently examined earth and
core wall dam, built over forty yeara ag0 in ancther Sf;te, could
well be cited hera.' The dam was more than s fourth of s mile
long &nd ebout ﬁhirty-flve feet high. From the first there was
leakage. More materisl wes added at the foot of the weter slope,

Able engineers were cailéﬁ and aceurate gaging kept for meny years
snd recorded in anmual roports. Following one of these is the
comment , -

"The only variation in the discharge from the weirs appears
to be due to changes in the weather.”

The same statement would doubtless hold good st the Pawtuckaway
~and Mendum reservoirs were they sccurately gaged. tThe garly
ﬁater supply for London, Englend, wes from springs that were care-
fully geged as the ﬁemand increased. Then it was obrerved fhat

the discharge was grester before than 1t was after a rain storm.

4=
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Their records' were virtually barometer readings.)
Gate Repairs.

4. The mein gsates at the Mendum reservolr set in a wood
from hed suffered from decay making it difficult to fix uvon a
sstisfactory estimate of leskage. Rocky creek-bed conditions
below the dem interposed further difficulties., But nothing serious
wes observed. The gates and gate frames have Just been renewed as
you directed, necessary pointing in their vicinity attended to -
and the reservoir is now filling.

Report by Mr. W. M. Oliver, C. E.

5. In the year 1889 Mr, Oliver made a very comprehen-
sive and valuable report upon all of these dams'for the Newmarket
Mhnufacturing Company, and this report with maps, sketches and
figures is now in your possession. The maps ard cross sections
have been checked up carefully-gnd found to be surprisingly
accurate. CThis includes restored base-line measurementskénd
distances to faces of walls., Aiso deep excavations were'hade at
Mendum's to show that his cross sections were religble. The more
essential sectionq have been copled freely and are shown in the
ink prints attached hersto with well deserved credit to Mr.

Oliver in each case. '
Recommendations,

6. At Pswtuckaway Dam No. 1 the mein gate is at the
original level of the stream and is about twenty inches by fifty
inches (20" x 50"). It is raised by a wood stem with nut and
serew. The stem and timber support within the gate house should
be renewed at no distant date, Between this gate and the spillway
there are two waste gates each three feet by three feet (3" x 31)

. ‘ ..
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with stems of wood and ratchet connections. These gates are
evigdently of later construction and are dbuacked up by brick work
and two or three braces of wood extending to the solid ledge
below the dam where the ends are bolted down. It would be simple
and good construction to spring a brick erch 5etween the vertical
stone walls to hold the gate framee in place. It is within reason
to think that the brick work and braces were placed asthey are

so that under certain pressures due to flood conditions, and
perheps with & little help, the whole construction, brick work,
gated and timbers would be swept out of the way, much increasing °
spillway capacity. But whether that inference be corregt-or not,
there can beéno abparbnt harm.ig leaving the_st;ucture in its .
present condition or in replaoing the wood braces when that
becomes necessary. _

At the Drown Dam (No.2) there are stop planks retained
by timber braces more or less decayed. Renewzls should be made
88 time may require. But all of the Pawtuckaway spillways real
and imaginery, taken together, are insufficient for a drainage
area of twenty (20) square miles. This can be shown conclusive-
iy by precipitetion records personally witnessed where the annual
totals are below those of southern New Hampéhire. To provide
more ample splllwey capacity the Gove Dam (No;S) should be lowered
or reduced in alevation';bout three feet over & leﬁgth of two
hundred'énd fifty feet in two sections of one hﬁndred and fwenty-
five féet esch as showh in Fig. 1 in the last sheet hereto at-
tached. Thia will gfford in addition to the other sPillways'a
free flow for a great volunme of wazter whenever the necessity

arises. That may not be once in s century.
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Mendum's.

"At the Mendum reservoir there is less need to make changes.
. The bottom of the present spillway should be brought to a uniform
lovel end all growth of small trees and obsteeles of all descerip-
tions, driftwood, old stumps, .ete. should be removed and the.entire
space kept clear. One further recommendation needs attention at
your convenience. The upstream wall at Nendum's ie of very large
roﬁgh stone, boulders for the most part, and at two or three piaces
these have cracked under the pressure which has been concentreted
at verious points by the removal, through frost action in nearly a
bundred yesrs, of meny of the emaller stones used in construction
to level up and give added besaring surface. Lest month many restﬁra-
tions to early conditions were mede by replecement without mortar,
-but with much work and cmreful attention to strengthening the wall,

There are however three places where steel tie-rods should be intro-
duced at & depth of about eight feet from the surfacé to check ‘
further outward movement at points where the overheng or bulging
znount fo 12 or 14 inches. The tie-rods should be not less than

2% inches in diameter with upset ends end provided with washers or
céabs 3 or 4 feet in diameter. UThe location of the rode end a
section is shovm in Fig. 2 on the last sheet attached to this report.
The rods should be free from rust bedded and packed in fine gravel
concrete in proportions 1, 2, 3. Very little need Be uged. The
expoged parts should be vainted, Then with general supervision and
economic control the reservoirs should continue for a long tine to
give good service without causing you any enxiety or dicquiet,

Yours truly,

H.ED./R. . - -
/ . /” . %/i{' /":‘{:/;'{.
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Figure 2 - Looking at the upstream face of the
dike from the west bank of the
reservoir.

Figure 3 - View taken from the west abutment
looking east at the downstream face.



Figure 4 - Looking west along the center of
the dike from the east abutment.

Figure 5 - View looking upstream at Pawtuck-
away Pond from the center of the
dike.




Figure 6 - Looking at the downstream valley
from the top of the dike.
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APPENDIX E

INFORMATION AS
CCNTAINED IN THE NATIONAL
INVENTORY OF DAMS
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